We investigate the model of magnetized cosmology, and simplify the exact solutions on the perfect-fluid. We show that large-scale magnetic components of cosmological fields have mathematical connection to the angular-momentum. In the general case where cosmologies are generalized by magnetic components, it introduces some mathematical solutions for gravitational fields in a manner similar to Dirac's symmetrization of electromagnetic fields. We interpret the astrophysical bipolar outflow, accretion disk, and galaxy rotation curve as consequences of the magnetic components of gravitational fields while cosmic effects are provided according to the symmetrized formulism. 
Gravitoelectromagnetic Formulism
In 1+3 dimensional spacetime and vacua condition, the Weyl tensor C abcd is the only term remained in Riemannian space R abcd to describe the gravitational field in source free field (see e.g. 3 ) . Since,
and it decomposes into its gravitoelectric E ab and gravitomagnetic H ab tensors 3 :
where * in above expression denotes the left-dual on Weyl tensor. E ab and H ab are spacelike and traceless symmetric tensors 3 :
E ab = E (ab) , H ab = H (ab) , E a a = H a a = 0.
The first covariant derivatives of the Riemann tensor satisfy the Bianchi's identities which provides 5
It is the fundamental equation governing the quantities E ab and H ab . Tracefree parts of (4) give (see e.g. 5 ):
They are analogous with the Maxwell electromagnetic equations.
Perfect-fluid Cosmology
The matter energy-momentum tensor T ab can be decomposed relative to the velocity vector u a in the form (see e.g. 2 , 4 )
where ρ = T ab u a u b is the energy density, p = 
which presents the perfect-fluid stress-energy. We split the first covariant derivative of the velocity vector u a into its irreducible parts, defined by their symmetry properties:
whereu a = u b ∇ <b u a> =u <a> is the relativistic acceleration vector describing the degree to which the matter moves under forces than gravity plus inertia, θ = ∇ a u a is the rate of expansion of the fluid, σ ab = ∇ <a u b> is the traceless symmetric (σ ab = σ (ab) , σ a a = 0) rate of shear tensor describing the rate of distortion of the matter flow, and
, ω a a = 0) vorticity tensor describing the rotation of the matter relative to non-rotating frame. We impose for the velocity of fluid u a :
We may also define the vorticity vector as
where imposes ω a u a = 0, ω ab ω b = 0 and the magnitude ω 2 = 1 2 ω ab ω ab ≥ 0. According to definition (12), we may get
Then, from (5) in perfect-fluid cosmologies,
Using definition (11) and (12), they imply in perfect fluid
They present a conservation law of energy-momentum in perfect-fluid model. Then,
From this it follows that the mass-energy density gradient is as a source for the gravitoelectric (Newtonian) field. We can get the Newtonian result from expression (19) using the Heckmann-Schucking 1 (HS)
where ∇ a indicates the covariant 1+3 derivative, D a is reserved to present the spatial (3-quantities) derivative (see Appendix). Subsisting HS expression in (19) presents the Newtonian result. Since ∇ k h jk = D j and ∇ j ∇ j = ∇ 2 , we obtain the Poisson equation (see 6 for more detail)
or the classical result
Implying kinematical quantity (12) besides (11) on (6) in perfect fluid gives
The later expression presents that the angular-momentum density is as a source for the gravitomagnetic field, which is the mathematical explanation of bipolar outflows. Similarly we define a HS expression for gravitomagnetic field
which allows spatially magnetized cosmologies through:
It shows the angular momentum is as source for magnetic-like gravitational component, is scaled by gravitomagnetic potential Ψ. Taking the following definition in the approximation:
one derives the Helmholtz equation
Taking (7) and (8) in perfect-fluid cosmologies, give
From these it follows that the rotation of gravitomagnetic field presents the distortion of mass-energy and the time-derivative of gravitoelectric field, and the rotation of gravitoelectric field presents the distortion of angular-momentum and the timederivative of gravitomagnetic field.
We summarize the results in covariant notation:
They present the symmetrized formulism for gravitational fields in a manner similar to Dirac's symmetrization of electromagnetic fields.
Acceleration Frame and Other Consequences
Contracting (32) presents
Since gravitoelectric tensor E ab is traceless, vanishes in that case. Using the definition (12), then
The motion equation is presented in term of the distortion of gravitomagnetic field. We can conclude that the acceleration frame appears in the term of inducted distortion of gravitomagnetic field. Implies a permutation on (36):
We define the coriolis tensor of second order
And 16πG(ρ + p)u a w bc + H ab;c = 0.
The coriolis acceleration is interpreted as the distortion of gravitomagnetic field. We can conclude that the ordinary coriolis and centrifugal accelerations derive from the distortion of gravitomagnetic field. The distortion of gravitomagnetic field is vanishing, whenu a and w bc vanish, or the inertial frame is given when the distortion of gravitomagnetic field vanishes.
Contracting (33) gives
since gravitomagnetic tensor H ab is traceless. Thus, the divergence of angularmomentum density appears in the term of the induced distortion of gravitational field E ab in a horizontal surface, vertical to rotational axis. We may deduce that the divergence of angular-momentum density introduces the induced distortion of gravitoelectric field, which is the particular horizontal surface disk around rotating supermassive bodies. This outcome is helpful to describe the formation of accretion disk around rotating supermassive bodies. From (31) it follows that the gravitomagnetic field appears on vertical direction to vortices. We characterize it by the gravitomagnetic potential Ψ. Some solutions of Helmholtz equation (27) by particular initial values give two magnetic-like potential in both polar direction of rotating supermassive bodies, according to existence of the vortices. Taking a covariant spatial derivative from (26):
It presents the primary regions of gravitomagnetic potential are characterized by the Helmholtz wave equation (27). Thus from (27) and (41) follow two potential sources in both polar-directions. The effect of these two gravitomagnetic potential sources on accretion disks or galaxies disk can be described using the expression (36) using the inducted distortion of gravitomagnetic field. From (34) it follows:
that is the divergence of velocity in the term of the inducted distortion of gravitomagnetic field. Substituting (24), gives
Taking a spatial covariant derivative:
Using the approximation (27):
We conclode that in the present of the source of gravitomagnetic potential in both side of disk, they introduce the origin for the velocity of disk, since the (
operator gives the orthogonal outcome on the surface of disk, and induces the slight declining rotation curves in the regions outside the disk of galaxy.
Appendix A. Covariant Spatial Notations
The spacetime splitting is completed by means of the projection tensor
where g ab is the spacetime metric. It projects orthogonal to u a into the observer's instantaneous rest 3-spatial space. The projector has the standard properties
that gives the 3-quantities spatial metric when there is not rotation. The spatially projected part of a four-vector is written as
We define two derivative operators, one along the fundamental timelike direction and another operating on the observer's rest space. The derivative operator along the fundamental timelike direction is called the covariant time derivative:
The derivative operator on the observer's rest space is called the covariant spatial derivative: 
